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ABSTRACT " # ' % 

. " This self-paced student training module on types of 

drawings and views is one of a niimoer of modules developed for 
Pxe-apprent ice ship Phase 1 Training. Purpose of the module is to 
provide students with a working knowledge. of orthographic, pictorial, 
and ispmetri-c drawings and types of lines and to teach students tb 
identify them and understand how they are applied in rea'ding 
blueprints. The module may contain t some or- all of the following: a 
cover sheet listing module title, goal, and performance indicator; 
study guide/checklist with directions for Wdule completion; 
introduction; information sheets providing information and graphics 
covering the module topic(l) ;, self-assessment;, self-assessment 
antewers; post assessment; and post-assessment answers. (YLB) 
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TYPES OF DRAWINGS AND VIEWS 



Goal: 

• Upon completion of this module, the 
student will have a working knowledge 
of orthographic, pictorial and iso- 
metric drawings and .types of lines, 
and will be able to. identify them and 
.understand how they are applied in" 
reading blueprints. ' 
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P^rfbrmiance Indicators: 

The student win complete a Self 
Assessment exam and a Post Assessment 
exam covering the topics, and will also- 
complete an assignment consisting of 
six orthographic and isometric drawings. 
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Guide 




1- _ 'Read -the Goal and Performance Indicators on th. , \ J 
This will ex , lain whgt you can ^"""J* C0V - « ^is module. 

how you will demonstrate it. fr0m the module and ' 



2. 



3. 



/ 



»'W ^st Assessment exams ' * *° Pa " the 

'the Self Assessment AnsweTL H ■ 7 ^ WUh th0Se °" 

scored poo y " t d h , ^ * • 

instructor .for he,p tl0 " SeCM ° n ° r aSk W 

♦ ■ I 

Complete the Post Assessment exam. Turn the answers in t„ ■ 

It is recommended you score 90* I ° , ' our ' ns t™:tor. ■ 

next module. s b6tter " efora «"«"■«* with the: 
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Introduction 




One of the problems in all drawing is how to depict a Wee-dimensionsal object on 
a two-dimensional sheet of paper. Any attempt at showing all three dimensions on 
a single drawing will result in foreshortened jines .that will' not represent true 
dimensions of the object. To 'show an object's true shape, the draftsperson must ' 
make two or more related drawings, each of which depicts the-object in two of its 
.principal dimensiqns only-wtd.th and depth, width and height, or height and depth. ■ 
Almost without exception, working drawings are made this' way. 

Sometimes^ however; it is desirable to portray th^object more nearly as an "observer 
would normally see it-that is,- to show aJT three .principal dimensions at once. , 
Several methods are' employed for making, drawings of this picture-like type, and all 
are useful for illustrating the overall shape- and general features of technical. • 
Vobjects. HoweveY, all of these pictorial drawing methods have a common disadvantage • 
that makes them generally unsuitable for the production of working drawings: .the" ' 
true measurements of the, object. n * 
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ORTOHOGMPKIC PROJECTION [ . • .' 

' The drawing method almos.t universale „ • ' ' ' 

. -leering work1ng ^, T^ZZl^l and 
, Produced, in this way are" called orth °™ a< " i "* nc P^-cttoas the drawings ■ 

P'cture-l^e.drawin s rt ^St." " tTO -" * «* 

/ Swings, oHhographic drawing ™J r n9 r th0dS ' *" te ™ P'ctort., 
:- taken from fhem. 9 "* t? sca1e - "I true measurements can fe 

, A" orthographic view shows one face or if* 

would be seen by an observer lookW so i " *° ^ th ' at 

••.techniques ,re em p loye , fbr . J ^ " N ° 
. ^tual for.,' fct f , apparent ^ ^ - ™ the object being shown in its 

-'-ate, in a series' ^ ^lated^ o^ a p c v th » * 

location of every part of tne ob ^ZTo ^ ^ shape, and 

Precis* way. , . ob Ject. a nd to present dimensions in a. clear and ' • 

or-multiWew.: 

. views-top, front, and side * J£^W T ** 
-present a simple object, as- for example :U 7. 7KT reCh,nipa ' ^ '° 

Each of the three .orthographic viewsln Fio F i, ''" 

Perceived, from a particu,,r viewing dire ion CoT^ ? th ^ect.as 
•! ^ete-illustration of .the object T„ L " ^ VlewS 
The front view, which H obtained by^ota Lt t *" J* Width an!) '^- 

tho front view, shows *. he ' h h ^ °" '* VerJ,Ci ' axis ' 
views are required to effete t sc p o 4 f ^ If > M «™l orthographic'' 

* ^ 9 ?° and thu ° J ^ ^ *" * developed 

" " ear r '9"t-angle relationships .to the - 



top, front, and side views. Front, side, and rear views ar^ called elevations. 
Hidden features are indicated on orthographic drawings by means of dotted Vines, 
as in the front and* side views in Fig. F-14. • • ' . 

• ft . . L ^ . ' 

In an orthographic drawing, onfly those object lines that are perpendicular to the 
observer's- direction of view^that is, parallel with the picture plane— are shown 
in their true scale length. The oblique line\A-B is drawn in fyue. proportion in 
the top view in Fig. F-15. In .the front view, however, .the line A-B is drawn 
shorter than its true scale length and therefore is not shown in true proportion/ 
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Fig. Ftl'3- ' • 
Orthographic (multiview) projections 
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" Fig. F-14 . • 

Hidden 'lines in orthographic views 



■kont view * 



. * Fig, 'F-1.5 
Oblique lines in orthographic projection 



From thifi discussion, i-t will be seen that the shape^of.an object cannVbe 
; visualized from .a -single orthographic view; all the' related views must .be' studied 
together. The importance of this rule will become apparent ts more complex working 
drawings are encountered. 

' ■ ' : 

.TYPES OF LINES IN WORKING DRAWINGS . ' ' v ■« 

' Se " e !! 1 ^ peS <* lines ' each havi "9 a specific meaning, are; employed in the making 
of working drawings; 'some^nes are thicker than others, some aresolid, and some 
are broken. Some of the^more common types of lines with art exa-ffipTe of their appli- 
cation, are shown. ^ Fig.. F-16. Such a listing^ conventional drafting lines is 
called an "alphabet of lines." 



7'- 6" 



'— 2.-6"^ 2-6".,H 



in 



rO 
I 

rO 



J- 
I 



a 1 



7'- 6" v 




KITCHEN 



j 

7" 



5'- 3" 



V 



•MOHDFH I.iM 

VISUM I (>|}.M.CT I INK 

iNvisini i (iimnKN) oaiKCT i in r 

SKC HON LINE" 
i 

CKN |"L1? LINK 
LONG IWKAK LINK 

i:x iknRion link 

DIMI.NMO.N K I N b 



Fig. F-16. Lines used in working drawings. 



PICTORIAL DRAWINGS ' ' . \ 

•Because a pictorial drawing sho\k^more than one 'face* of the object,- it can give more * 
^ information about the shape of the object than would be, possible with any si-ngle 
Vthographic view. For "this reason, persons Without technical training find pictorial 
drawings 'the -easier type to understand. The'ma.in disadvantage of pictorial drawings 
. lies jnWir distortion of true object lines and angles; this makes them unsatis- ' 
factory for. describing complete and detailed forms. However, . they are useful in^ 
cases where the measurements 0/ the image need not correspond exactly with those- of 
the actual object. For example, the architect uses a pictor/ial' drawing to show his 
or her client how the' house will look when completed. . ' / " * 

The two principal types of pictorial drawings are perspective and axonometri'c ^ 
drawings. A third type, the ob'lique drawing*is partly axonometric and partly 
orthographic. Because of th*e 'distorted appearance of objects drawn by the oblique 
method, it rs not widely used for pictorial representation aTid will not be discussed * 
further here. 



PERSPECTIVE DRAWINGS 

The type of pictorial drawing that represents an object, most clearly as it is .seen 
by'the -human eyejs the perspective drawing. ' The optical line relationships in<a 
perspective drawing are like those in a photograph; that is, alHines that are- 
parallel on the actual object tend to converge at some di standpoint on the drawing. 



•Perspective drawings are seldom used as working drawings; they «fre t^ed' mainly in 
sales and promotion work and as architectural "presentation" drawings. ' 

■ - - » 

AXONOMETRIC DRAWINGS ' x 

The term "axonometric" refers to the class of pictorial drawings in which* "an'the 
measurements necessary for making the drawing are made on'the .three- principal a*es 
of the object or oh lines parallel with those axes. ^ A rectangular solid drawinglin y 
this way ^consists of three sets of lines, each set being parallel to one of the V 
principal axes," and reveals three of its faces." An infinite number of axonometric 
positions is possible, the*choice of position depending up.^n how V the object, is to 
be Viewed: (See F^g. F-17.? the isometric position,' secondVrdm the' right *in% the 
.illustration, is the one most often employed, fin axonometriJdrawing in the isometric' 
„ position is called an isometric drawing. > , - 
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, "9. F-iy. Axonometri) drawings in several positions 

THE THEORY OF ISOMETRIC DRAWING 
' The Theory of isometric drawing 1s ' that t'h. - „k- . • ' ■ ' 

Position in whieh three of Us l,L * h \ objec U= «■ the exact • 

isometric drawing, t h a p £ eqUa ^. an 

vertical ' mi other two ti oedT o ' W - ° U * three 1s °«"'c axes-one ' 
' MB.- The'height, I t p 0 «f »- « -f. * Fig. 

»nes. Since all lines on or n , , , ^ n,eaSUred 0ff ° n these 

" *h,; % win „ tr " ' t WU the isoretric axes are 

scale lengths, as'do * , ^,7 tMo" ^T" ^ aPP ^ " *» 

— ...and three ^Z^TZ^T^T 
ANGLES IN ISOMETRIC DRAWINGS v - < • • ' 

fom the angles, then r2s h „ f ' ^ " POi " tS »« «« ' 

. - draws the angles, from tft transferred points. (See F1,» F-20.)' 

CURVES yi ISOMETRIC-DRAWINGS- •. ' ^~ 

the isometrtc- drawing from-similar iLt e . draftsperson fl >st Plots points o,v 
a * r similar locations alonq* the- rurvp on «&, . ^ * 

.♦-"ft then connects the points with a curved line See r r °; th09raph1c 
To simplify transferring the- points- he or Z , ^ T ~" ^ 

coordinates on the «„L 'and * " ? 9n ' d ° f ' 

sheet for the isometric drawing ^spending iso re tHc gr,d on the 
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Fig. F- 18 /Layout of isometric axes 
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Fig. F-19 
isometric drawing and orthograph 
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( , »rno(;iMi>inc , '.«5inj- 



ic views of an object 




Fig. F-2Q . 
Orthog^raphic projection and isometric 
drawing of an object with an angled 
surface ) . : 





Fig. F-21 

Orthographic projection and isometric 
drawi-ng of an object with a curved 
surface 
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Assignment 





INDIVIDUALIZED LEARNING SYSTEMS 



• Self 

' Assessment 





After you have studied. the material in the module, complete the exercjses by - 
writing in the word that belongs in each space. 

1. ' The^ drawing method used for making most'working drawings is called * '', 



2. 'Orthographic drawings are drawn to 
* can be taken from them. 

3. An orthographic view shows only one 



aod 



measurements 



or 



of an object.. 



4. In architectural drawings, a view from above is called a(n) 



view. 



5. A listing of conventional drafting lines used in 9 the making of q worRing 
drawing is called a(n) • 0 f • ' 

* »• , • — — _ 

6. The type' of drawing that represents an object most nearly as it would be seen 
in a photograph is a(n) - drawing. 



7„. A pictorial drawing shows more jbhan one 



_' of an ^bject. 



/ 

—a 



• 8. The type of pictorial drawing in which all of the principal, axes are equally 
foreshortended is the #xonqme.tric drawing. 

V .,-*..--' ' . * 

V9, In an isometric .drawing, two of the three principal axes are tipped up _^ 

•\_ degrees -from the horizontal; the third axis is 



M. 



4 V . ' 

* 

• * 
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• ' S&LF ASSESSMENT- ANSWER SHEET 




• 




1- orthographic projection 

* 








2. scale, true 

> * 3. • face, side 

&> ■ 


S 

> * 


* 

<* 


*- y • 


4. top 








5, alphabet, lines * 
\ ~ 
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6, pictorial 








• 7. view 
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8. axonomptric 








^ 9. 30°, 90° 
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INDIVIDUALIZED' LEARNING SYSTEMS 



Post 

Assessment 




Listed below each numbered item are four possible answers tor completing phrases. 0 
Decide which of the four is correct, or^niOst^nearly correct; then write the 
corresgojjdiA§-+etter in the blank space to the left of that item. 

The drawing method almost universally employed fdr making working drawings 
ts called: ' 




5, 



a. orthographic projection 

b. isometric projection 



c; perspective drawing 
d: scaling 



One disadvantage of pictorial drawings is that in general they: 

a. are. too large .for use on the job ^ 

b. are suitable only for exterior vieWs 

c. do nqt accurately represent object lines and angles 

d. give a poor derail view of an object 

An isometric drawing is.one kind of: 

cilworthographic drawing 
b. perspective drawing 



c. axonometric drafting 

d. % multiview drawing 



An orthographic view shows how many .sides* o A faces of an object? 



a. 
b. 



one 
two 



c. 
d. 



three 
four 



The true shape of an object cannot be, visualized from a single: 

c.* pictorial view 



a. orthographic view/ 

b. perspective view/ 



d,, axonometric view 



The drawing shown b61ow is properly called: 

a. pictorial 

b. orthographic 



c: multiview 
isometric 



The drariing shown below is properly call ech 

" c. * axonomelric 
d. orthographic 



a. perspective. 

b. isometric- 




The drawing shown below is properly called: 

* • 

a. -pictorial c> axonometric 

b. penspect 1V e d . orthographic 

















* * 






The drawing, shown below is properly called:, 

a. multiview t 4 c . oblique 

b. orthographic d. isometric 



10. 



The drawing, shown below is properly called: 



a. pictorial 

b. mul tiview 



c. isometric 

d. ' orthographic 





